A formulation of CP violation is given which is manifestly invariant under rephasing the quark fieMs (or, equivalently, under rephasing the states) in the Kobayashi-Maskawa framework.
(KM) matrix. " Work on this question has been carried out using various parametrizations of the KM matrix. What is "maximal" in one parametrization need not be "maximal" in a parametrization which differs from the first by rephasing the quark fields. Further, the notion of "maximal" CP violation is not uniquely defined.
It seems clear that we need a reparametrization-(or rephasing-) invariant formulation of CP violation in the KM framework to properly assess the notion of "maximal" CI' violation . Surprisingly, such a formulation does not appear in the literature. My purpose in this Brief Report is to give such a formulation.
The KM matrix appears in the Lagrangian of the standard model in the terms (g/Jz)(v-, y~vD, w"+ +D, yv 'v The crucial quantity on which e depends in both the exact and approximate invariant formulas is M12ao. If this is real, then e vanishes.
Let us study M12ao. The matrix element M12 comes from the box graph (see Fig. 1 ). it has the form
A, , =~( 1 +~') .
Introducing these expressions into T gives four terms: the terms with both 1's or both a-'s are symmetric under d, s interchange, and the terms with one 1 and one o-' cancel in each T. Thus, T is symmetric and real in this case. For three or more generations, the projection operators will have more than two terms when expressed in terms of the unit matrix and the diagonal matrices which represent the commuting generators in the fundamental representation. Those terms in which the same matrix occurs for both projection operators will be real; those terms in which the unit matrix occurs for one projection operator and a generator occurs for the other will either be real or will cancel; the only possible complex terms occur when different generators occur for the two projection operators. 
tr( V a' Vcr') =2(2cos28c -1)
where H~is the Cabibbo angle. The quartic trace can be expressed in terms of the quadratic one as follows:
For three generations, the four independent invariants can, This suggests a program of parametrization of all data in terms of such traces. I plan to carry out this program in a later article. I also plan to analyze the notion of "maximal" -CP violation using the insight gained from the rephasinginvariant formulation given here.
Where an explicit parametrization of the KM matrix may be useful I suggest an SU(N) parametrization, rather than the customary form using products of SU (2) 
